ABSTRACT. Distributions of the cardiac plexuses and cardiac ganglia were gross-anatomically and histologically studied in eight Beijing ducks. The cardiac plexuses consisted of two components, the cardiac nerve arising from the sympathetic trunk and the cranial and caudal cardiac nerves arising from the vagus. Branches of these nerves made the cardiac plexuses on the epicardium. The cardiac plexuses could be divided into the six plexuses, that is, the right and left coronary plexuses, pericardiac transverse sinus plexus, caudal cardiac plexus, and right and left superior cardiac plexuses. There were small ganglia in the caudal cardiac plexus and the right and left coronary plexuses. These ganglia containing multipolar neurons were found like a linking chain in a single nerve. -KEY WORDS: Beijing duck, cardiac ganglion, cardiac plexus.
anastomosing with each other.
The trunk of the left sympathetic cardiac nerve (Fig. 1a , b-1') ran caudomedially to the surface of the left cranial vena cava (Fig. 1a , b-F'), and ramified into two or three branches. These branches anastomosed with the left caudal cardiac nerves of the vagus (Fig. 1a , b-4'). The right sympathetic cardiac nerve ( Fig. 1c-1 ) gave off two branches after arrival at the base of the heart. One branch ran along the dorsolateral surface of the right cranial vena cava ( Fig.  1c-F) . The trunk of the right sympathetic cardiac nerve ran obliquely and caudally along the caudal vena cava (Fig. 1c-G) , and anastomosed with the right caudal cardiac nerves of the vagus (Fig. 1c-4 ). On the other hand, each vagus nerve trunk gave off the left or right cranial cardiac nerve near the nodose ganglion. The left vagal cranial cardiac nerve ( Fig.  1d-3' ) received branches from the left sympathetic cardiac nerve, and reached the right coronary sulcus through the arterial cone. The right vagal cranial cardiac nerve ( Fig.  1d-3 ) descended along the dorsal surface of the right pulmonary artery (Fig. 1d-C) . Further descending, the continuation of the vagus nerve trunk (Fig. 1a, b-2 ', 1c-2) formed a ring of the nerve near the pulmonary vein (Fig. 1a, b-E', 1c-E) through the base of the heart. The caudal cardiac nerves (Fig. 1a, b-4 ', 1c-4) arose from the ventral branch of the ring of the vagus nerve or from the vagus nerve trunk more caudally. They anastomosed with the sympathetic cardiac nerve of each side (Fig. 1a, b-1', 1c-1) .
The caudal cardiac plexus (Fig. 1a , b, c-5) was formed by the sympathetic cardiac nerves (Fig. 1a, b-1', 1c-1 ) and vagal caudal cardiac nerves (Fig. 1a , b-4, 4', 1c-4) of both sides on the dorsal surface of the atrium. It lay on the right and left atriums and basal parts of the right and left ventricles. The left superior cardiac plexus (Fig. 1b-6 ') was formed by the left sympathetic cardiac nerve (Fig. 1b-1' ) and left caudal cardiac nerves (Fig. 1b-4 ') of the vagus. It was distributed on the dorsal surface of the left atrium. The right superior cardiac plexus (Fig. 1b , c, d-6) was formed by three branches: one branch from the right sympathetic cardiac nerve ( Fig. 1c-1 ), second branch from the sympathetic cardiac nerves (Fig. 1b-1', 1c-1 ) and vagal In mammals, the cardiac plexuses were essentially divided into two groups, superficial and deep ones [3, 4, [9] [10] [11] . In addition, some cardiac ganglia were found on the atrial epicardium, myocardium and interatrial septum, and near the large vessels of the cardiac base [4, 8, 11, 12] . On the other hand, the chicken heart is innervated by five plexuses [1, 5] , and frequently, a large ganglion was found in the caudal cardiac plexus [5] . However, the distribution of the cardiac plexuses and ganglia were not investigated in detail in the duck. This paper aimed to provide the anatomical base for the cardiac plexuses and ganglia in the Beijing duck.
Eight Beijing ducks (Anas platyrhynchos var. domesticus) weighing 1-2 kg (1-2 months old) were sacrificed by releasing blood from the left common carotid artery under deep anesthesia with urethane (1 g/kg, i.v.). The heart was exposed widely, and 0.05% toluidine blue was applied on the surface of the epicardium for 1-2 hr. Thereafter, the dye was washed off for 4-5 hr by running water. The distribution of the cardiac plexuses was drawn under a dissection microscope. Whole-mount preparations of the cardiac ganglia were prepared on gelatin-coated glass slides, and stained with 0.05% cresyl violet. One Beijing duck was perfused with 10% formalin solution, and red-colored latex was injected into the common carotid artery to discriminate fine nerves from thin blood vessels. The term of the sympathetic and vagal cardiac nerves was used in accordance with the Nomina Anatomica Avium [2] .
The cardiac plexuses consisted of two components, the cardiac nerve arising from the thoracic sympathetic trunk (T1 or T2) and the cranial (near the nodose ganglion) and caudal (from a ring of nerve, see below) cardiac nerves arising from the vagus. The sympathetic and vagal cardiac nerves ramified into some fine nerve bundles under the pericardium, and then formed six nerve plexuses by caudal cardiac nerves (Fig. 1b-4, 4', 1c-4 ) in both sides, and third branch from the right cranial cardiac nerve (Fig. 1d-3 ) of the vagus. This plexus was distributed in the right atrium around the base of the right cranial vena cava (Fig. 1b, c, d-F) . The left coronary plexus (Fig. 1d-8') was formed by the left cranial cardiac nerve (Fig. 1d-3' ) of the vagus, and found on the left coronary sulcus. The pericardiac transverse sinus plexus (Fig. 1d-7) was found in the pericardiac transverse sinus. This plexus was formed by the right cranial cardiac nerve (Fig. 1d-3 ) of the vagus, and distributed on the right and left atriums. One branch from this plexus continued to the right coronary plexus (Fig. 1d-8 ), which was formed by the right and left cranial cardiac nerves (Fig. 1d-3, 3' ) of the vagus and distributed on the right coronary sulcus.
Many small ganglia (Fig. 1a, d-9 ) were found in the caudal cardiac plexus (Fig. 1a-5 ) and the right and left coronary plexuses (Fig. 1d-8, 8' ). These ganglia (0.5-1.0 mm in length) were linked up like a chain in individual nerves (Fig. 2a) . Each ganglion contained many round, oval, or polygonal neurons (Fig. 2b) .
The large ganglion found in the caudal cardiac plexus in the chicken [5] was not observed in the Beijing duck. Physiological property of the heart in the Beijing duck would be different from that in birds living on the ground, since the bilateral vagotomy of the duck increases the heart rate by 65-200%, whereas the same experiment in the chicken increases the heart rate by only 20-36% [6, 7] . These anatomical and physiological properties may be related to species of the duck belonging to waterfowls.
Nomenclature of cardiac plexuses of the Beijing duck is not totally consistent with that of the chicken [1] , because the apex-basal axis of the heart is parallel to the body axis in the Beijing duck. For this reason, the pericardiac transverse sinus plexus and the left coronary plexus of the Beijing duck correspond to the left coronary plexus and the cranial cardiac plexus of the chicken, respectively. The right coronary plexus and the caudal cardiac plexus of the Beijing duck are equal to those of the chicken. The dorsal cardiac plexus in the chicken is divided into the right and left superior cardiac plexuses in the Beijing duck.
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